Summary. Pig embryos (3\p=n-\4days old) were 
Introduction
Interest in the chromosomal constitution of pronucleate zygotes, preimplantation embryos and abortion material of mammals stems from two sources: (a) the high levels of prenatal wastage that are recorded in man (Boué, Boué & Lazar, 1975) and in farm animals (Hanly, 1961) and (b) the high frequency of chromosome abnormalities among human abortion material, with trisomies and polyploidies as the prevailing abnormalities (Boué et al, 1975) . In man, there is a coincidence between a high level of chromosome abnormalities amongst early conceptuses and a high level of prenatal death. Experimental animals such as the mouse, the Syrian hamster and the rabbit are characterized by lower levels of embryonic wastage and the frequencies of chromosome abnor¬ malities amongst pronucleate eggs and young blastocysts are also low (rabbit: Fechheimer & Beatty, 1974; mouse: Fraser & Maudlin, 1979;  Syrian hamster: Martin, Balkan & Burns, 1983) .
The chromosomes of preimplantation embryos from chromosomally normal parents have been studied for 10-day-old pig blastocysts (McFeely, 1967; Dolch & Chrisman, 1981; Long & Williams, 1982) , 12-18-day-old cow blastocysts (Hare et al, 1980) and 2-4-cell stages of sheep embryos (Long & Williams, 1980) . For the pig, the initial claim that chromosome abnormalities are very common among 10-day-old pig blastocysts (McFeely, 1967) has not been substantiated by sub¬ sequent research. In cattle, no abnormalities besides mosaicism with a polyploid cell line have been recorded (Hare et al, 1980 ; see also 'Discussion'). Aneuploid sheep embryos have been found at a frequency of 4-7% (Long & Williams, 1980) . For the pig, it is known that the preovulatory LH peak in the peripheral blood occurs with a wide margin relative to the onset of behavioural oestrus (Tilton, Foxcroft, Ziecik, Coombs & Williams, 1982) and so the age of the conceptus cannot be given with the precision of one cell division. Furthermore, the division from 4 to 8 cells occurs with delay (Hunter, 1974 (Whittingham, 1971) under mineral oil containing vinblastin sulphate (Velbe: Eli Lilly Benelux N.V., Brussels, Belgium: 0-005 µg/ml) as the mitotic inhibitor and 12 mg bovine serum albumin (BSA)/ml. Preparations were made using a modification of the technique of Tarkowski (1966) . Usually, the embryos were not seen to dissociate in the first three drops of fixative (methanol/acetic acid, 3:1 v/v). Then, breakage of the zona pellucida was encouraged by blowing through a glass microcapillary after another drop of fixative had been applied. Zona breakage could be followed by the dispersion of yolk material over the slide. When this occurred, the slides were left to dry in air. Preparations were routinely stained with Giemsa for chromosome counting.
Results
Ten gilts contained developing embryos. Of a total of 138 corpora lutea, 118 embryos and unfertilized ova were recovered (86%).
For 9 animals, Table 1 gives the results of the culture procedure (the mitotic indices) plus the cell counts at recovery, assuming the concentration of the spindle poison to be high enough to arrest all metaphases for the period of in-vitro culture. Of all embryos, 93% showed mitotic activity in culture. Four-day-old embryos tend to culture less well than 3-day-old embryos. Embryos at Day 5 from one gilt lost the zonae pellucidae in culture. As can be concluded from the standard deviations of the mitotic index, the success of the culture method was very variable but more so for the older embryos than for the younger ones. For the 3-day-old embryos, within-gilt standard devi¬ ations were smaller than between-gilt standard deviations (12-8 and 23 cells respectively). However, the 4-day-old embryos of the 3 gilts studied had a within-gilt standard deviation of 26-6 cells and a between-gilt standard deviation of 14-8 cells. More information about the differences between gilts with respect of the developmental stage of their embryos will be given in a subsequent paper, incorporating the hormonal patterns of early development in the pig (F. A. Helmond, unpublished results).
Of the 118 eggs recovered, 115 were subjected to culture. One was lost when making chromo¬ some preparations. Eight eggs proved to be unfertilized oocytes of which 4 showed meiotic metaphase II chromosomes (PI. 1, Fig. 4 ). In another 8 embryos no mitotic figures were present, Fig. 1 ).
In the course of this project, we have encountered another 7 gilts in which the oocytes were considered to be unfertilized because of the absence of divisions and/or spermatozoa, and the morphological appearance (a shrunken and dark vitellus): 78 of these specimens were recovered (80% recovery on the basis of the corpora lutea). Seven had some spermatozoa adhering to the zona pellucida and 8 still showed metaphase II chromosomes (PI. 1, Fig. 4) . One specimen from a gilt in which no association between spermatozoa and the zona pellucida was discovered in any of the oocytes found, contained 16 nuclei of which 3 were tetraploid or near-tetraploid mitotic figures (PI. 2, Fig. 3 ). Parthenogenesis seems to be the most likely explanation for this embryo.
Discussion
In agreement with other authors (see Wright & Bondioli, 1981 , for review, pig embryos culture well in media that were originally designed for the culture of mouse embryos from the 1-cell stage to the blastocyst stage, but morphology of the pig embryos is improved by increasing the BSA content from 4 to 12 mg/ml.
As shown in Table 1 (Ansell, Barlow & McLaren, 1974; Long & Williams, 1982 (1980) report the occurrence of this type of embryo in the rabbit and cow respectively. Fechheimer & Beatty (1974) and Hare & Singh (1979) give modes of origin of this abnormality. The fact that Hare et al (1980) did not obtain pregnancy after transfer of this type of embryo to pseudopregnant cattle does not prove the karyotype to be an embryonic lethal. As with artificial 2N/4N mixoploids in the mouse (Tarkowski, Witkowska & Opas, 1977) , the 2N component of the embryo proper can easily outgrow the 3N component. Therefore, of all 'chromosome abnormalities' found, only the 'parthenogenetic' specimens seem to be embryonic lethals, both by the fact of their deviant karyotypes and by their probably parthenogenetic status. The haploid embryo encountered was not retarded in growth and had a very high mitotic index (73%). Haploid mouse embryos arrived at through removal of the male pronucleus (Modlinski, 1975) and after parthenogenetic stimulation (see Whittingham, 1980 , for review) show a reduced rate of cleavage. Probably genome expression after fertilization/ activation develops at a slower rate in the pig embryo, which is yolk-rich, than in the more trans¬ lucent mouse embryo in which the genes switch on during the 2-cell stage (Magnuson & Epstein, 1981) .
It was already known that the frequency of chromosome abnormalities is low amongst a sample of 10-day-old pig blastocysts (Dolch & Chrisman, 1981; Long & Williams, 1982) . The present report confirms these findings for a stage when real embryonic growth (after hatching from the zona pellucida) has not yet taken place. Thus, with respect to the aetiology of embryonic death, pigs resemble the experimental rodents more than they resemble man.
